THE patient, aged 56, male, a deaf mute, died of malignant disease of the stomach. There was no case of deaf-mutism known among his ancestors. He was one of a family of six, of whom one brother was a deaf-mute. The patient had five children, but none of them were deaf-mutes. Hence there is no evidence of hereditary deaf-mutism, unless the occurrence of deaf-mutism in the patient's brother be considered such. The condition, however, may have been due to some pre-natal infection having damaged the organ of hearing in the two brothers.
Pathological Examnination.-The middle ear was normal on botlh sides. In the right cochlea there was reduplication of the membrane of Reissner in the lowest whorl. In the middle whorl there was an over-development of the stria vascularis to a striking degree. In the apical whorl the membrane of Reissner was folded and refolded upon itself, and was incorporated in its outer portion with portions of the stria vascularis. In all three whorls the tectorial membrane was only partially developed and lay coiled up in the sulcus spiralis. The rods of Corti were welldeveloped in all three whorls, but there was no evidence of any hair cells or supporting cells. The nerve-cells in the ganglion spirale were normal in appearance, but were fewer in numbers than in a healthy ear. The conditions found in the left ear were very similar to those found in the right, but were not quite so marked in degree.
The most interesting feature of the case is the remarkable development of the stria vascularis and the membrane of Reissner. The appearance of these structures bears a considerable resemblance to the tegmentum vasculosum of the bird and reptile; and it is probable that there has been an attempt on the part of the embryonic cells to produce a structure which has previously been present in the reptilian stage of the evolution of the race.
Examination of the nerve structures revealed very little, if any, departure from the normal. As regards the auditory nerves these appeared to be normal in all their parts, cochlear and vestibular. The facial nerve, also, was normal in appearance. In the medulla and lower pons the cochlear and vestibular nerve-roots were healthy, and there was no apparent deficiency in the number of cells in either the lateral or ventral portions. The ganglion cells themselves were normal. The lateral fillet was normal on both sides, and the cells in the posterior quadrigeminate bodies were normal. There was no deficiency of the cells in the temporo-sphenoidal lobe, and examination of Broca's area revealed no abnormality.
Discussion.-Dr. J. S. FRASER said he did not quite agree with Dr. Gray's interpretation of the origin of this case, which might be a case of hereditary deafness, although the patient's parents were not deaf. In each parent there might have been what had been called "hybrid hearing " or " hybrid deafness." They would then, working the point out on Mendelian lines, if they had had eight children, have had two deaf children, two with pure hearing, and four with hybrid deafness. It was found that they had actually six children, two of them being deaf, and that approximated, on Mendelian lines, to what one would expect. As to the fact that the patient married a deaf-mute woman, and that they had only hearing children, it was quite possible that the wife was a case of acquired deaf-mutism due to labyrinthitis, and that AP-OT 1 [December 5, 1925. she was really a " pure-hearing " womnan. In that case all the children would hear, but would carry deafness, i.e., they would be hybrids.
In seeking for a cause he (the speaker) did not think there was any need to drag in syphilis or faetal meningitis as an explanation of the pathological lesions. He regarded these cases as on the same lines as cleft palate and other instances of abnormal development. When the mechanism of the production of cleft-palate was explained, probably these cases of congenital deafness would also be cleared up.
With regard to the abnormal formations in the scala media, originally the cochlear canal was circular or oval, and was lined by an almost uniform layer of cubical epithelium. This became specialized or differentiated at two particular places: (1) Where the organ of Corti was formed; (2) where the stria vascularis was developed. As Dr. Gray had said, in these cases of congenital deaf-mutism there was a tendency for over-development of the stria v-ascularis and for under-development of the organ of Corti. In mlost of the congenitally deaf white bull terriers examined by the speaker there had been hypertrophy of the stria vascularis, at any rate in parts, along with marked under-development of the organ of Corti. An interesting feature about the histological examination of the ears of deaf-mutes was that the membraina tectoria was almost always in an abnormal position; he scarcely knew of a case of deafmutisiim in which the membrana tectoria was nornmal. He (Dr. Fraser) did not go as far as Shanmbaugh, of Chicago, in the view as to the importance to be attributed to this mellmbrane.
Still, unless the hair-cells of the organ of Corti had something " to come up against," they could not be stimulated. If the tectorial membrane were tucked into the internal spiral sulcus, or on the top of Huschki's tooth, then, even if the rest of the organ of Corti were well developed, there would be no sensation of sound.
With regard to the question of hair-cells, he did not know what Dr. Gray's experience was, but he (the speaker) could niot denmonstrate the hair-cells by the mnethods he had used in human labyrinths obtained twenty-four to forty-eight hours after death. It was different if one experimented on cats, dogs, and guinea-pigs, for in them one could demonstrate the haircells when the temporal bone was fixed at the moment of death. As, however, they couild be demonstrated in man only in exceptional cases, he did not think much stress could be laid on their apparent absence.
Dr. Gray had pointed out the dilatation of the scala media. In the case of developmlental deafness he (Dr. Fraser) had shown to members of the Section some years ago that the scala media on one side was enormously dilated, so that Reissner's membrane was bulged upwards, and there was scarcely any scala vestibuli left, whereas, in the other ear of the patient, the scala vestibuli was collapsed and Reissner's membrane had sunk down on to the remains of Corti's organ.
What Dr. Gray said about reptiles and birds had specially interested him (the speaker); this showed that when there was any difficulty about the interpretation of abnormllalities one should turn for help to the subjects of development and comparative anatomy. He (Dr. Fraser) agreed with what Dr. Gray had said about the comparative anatomy of these structures.
AVith regard to Dr. Nelson's -exalmlination of the nerve tracts and centres, he (the speaker) thought there had been far too few cases in which the nervous systemn had been examined. The brain of the case of congenital or developmental deafness, which he had reported on, had been lying in fixing solution for years, and as yet he had not been able to get any neuropathologist to examine it.
Mr. J. F. O'MALLEY asked whether Dr. Gray considered that the condition which he had found meant that there had been a reversion from the normal, or that, as Dr. Fraser suggested, there had been an arrest of development. His own view was that the latter would explain the condition in a satisfactory way, because in various regions of the human body, in the fcetal stage, there were appearances wbich bore strong resemblances to those found in the lower animals. That seemed more likely than that it was an atavism.
Mir. F. W. WATKYN-THOMAs asked whether Dr. Nelson could say what degree of decussation took place in the cochlear fibres. He (the speaker) had examined patients whose temporosphenoidal lobes had been injured, and he had been struck by the rarity of deafness on the opposite side. If there had been complete or hemi-decussation, one would have expected a good deal of contralateral deafness, as in several cases there had been injury to the transverse gyri of Heschl.
Mr. G. J. JENKINS (President) said that in his opinion Dr. Gray had satisfactorily explained the microscopic appearances of the cochlea in cases of deaf-mutism. He thought the changes might be regarded as a true atavism. He asked whether a similar appearance in the cochlea of the mammalian embryo had been found, as probably at some brief period this stage did exist.
Dr. GRAY (in reply) said that this case might be one of true inheritance, but he (the speaker) thought the evidence in favour of that possibility was very slight. There were two deaf-mute individuals who came in the one family, and none of their children were deaf, none of the aunts and uncles and neither parent were deaf. The patient's wife was deaf-mute. (Dr. FRASER: The patient's wife might have been a case of acquired deaf-mutism.) But it might also have been a biological case, therefore that suggestion did not carry one much further. At any rate, none of the children were deaf. In the case of the deaf dog about which Dr.'Fraser spoke some time ago, it would be interesting to know whether the development of the stria vascularis resembled that of this deaf-mute. In Dr. Fraser's dogs the deafness came on in generation after generation, as deaf-niutism sometimes did through true inheritance, but there was no evidence of that here.
Dr. Fraser had said that the hair-cells could not be demonstrated in the human subject, and he (the speaker) agreed with him that such was the case if the sections were cut by the ordinary celloidin process; but if one cut thin sections by special methods, as had been done in otosclerosis, the hair-cells came faintly into view, and the hairs showed up well.
The President and Mr. O'Malley suggested that the appearances described might be examples of arrest of development, and he (the speaker) had considered that possibility in this case. Investigations of the embryology of mammalia, however, failed to show the presence of a tegmentum vasculosum during embryonic life. It might be, however, that, as the President suggested, the stage at which there might be a tegmentum vasculosum was so short that it had not yet been observed. If such a stage could be found in the mammalian labyrinth he (Dr. Gray) would agree that this was an arrest of development. Until such a stage were found he would say it was the result of repair following toxic or other injury.
Dr. SARAH NELSON (in reply) said that evidently there was decussation of the cochlear fibres, because if one removed the cochlea in young animals there was found to be atrophy of the opposite posterior corpora quadrigemina. The cortical area, however, was very small, and if there were destruction of the whole, one would expect some reduction in the patient's hearing capacity. [February 6, 1926. DISCUSSION ON FRACTURE OF THE BASE OF THE SKULL; AND THE EAR, NOSE AND THROAT SURGEON. Mr. G. J. JENKINS (President).
IN opening this discussion I propose to deal with certain general principles of surgery, rather than with symptoms and signs or permanent effects of injury to parts in which this Section is particularly interested.
Although it may be generally recognized that examination of the ear and nose is advisable in cases of suspected fracture of the base of the skull, yet in many hospitals the oto-rhinologists are not asked to make this investigation. This is a mistake; for, unless a skilled and thorough examination is made of the ear, nose and throat, some cases of fracture of the base are likely to be diagnosed as simple brain concussion. Usually this is not likely to lead to serious consequences, as the treatment of the two conditions is more or less the same. Occasionally results are not so satisfactory as would be the case if the lesion had been recognized.
Again, oto-rhinologists have taken rather a narrow view of fracture of the base, and have been content with a description of damage in the region of the ear and nose, and symptoms and signs peculiar to the lesion. Ought we not to consider how we can best apply our special knowledge to the diagnosis, general management and treatment of fracture of the base ?
